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Abdominal tumors, strontium scintiscans in, 99 
Albumin 
labeled with fluorine-18, in skeletal scin- 
tigraphy, 104 
labeled with technetium-99m 
in heart scans, 193, 194, 195, 199 
in intracardiac shunt detection, 145, 147- 
149 
in left ventricular function studies, 173 
in liver and spleen scintigraphy , 56 
radioiodinated 
in heart scans, 193 
in intracardiac shunt detection, 140 
in liver and spleen scintigraphy, 56 
in pericardial effusion diagnosis, 193 
in whole-body counting, 383 
p-Aminohippuric acid, nonradioactive, for renal 
function studies, 29 
Aneurysms 
aortic, diagnosis of , 187-188 
left ventricular, diagnosis of, 185-187 
Anger camera, 221-222 
computers used with, 311-323 
resolution and sensitivity of, 289-295 
Angiocardiography, radionuclide, 139-150 
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in acquired cardiovascular disease, 177-189 
computers used with, 142, 322-323 
in left ventricular function studies, 165-175 
in pericardial effusion diagnosis, 191-200 
Aorta, aneurysms of, diagnosis of, 187-188 
Aortic valvular lesions, radionuclide angiocardi- 
ography in, 182-184 
Arthritis, skeletal scintigraphy in, 99 
Artifacts, in tomographic images, 275 
Autofluoroscope, 297 
Azotemia, in childhood, 37-40 


Barium-1 31, in skeletal scintigraphy, 104 
Barium-1 33, for testing of instruments, 256 
Barium-135m, in skeletal scintigraphy, 104 
Barium-137, in intracardiac shunt detection, 
142 
Barium-1 37m 
energy resolution of, 218 
photopeak of, 219 
Biopsy, renal, scanning studies with, 50 
Blood cells 
labeled with chromium-S0O, in red cell survival 
studies, 82 
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Blood cells (Continued) 
labeled with chromium-S 1 
in blood loss studies, 83 
in liver and spleen scintigraphy, 56 
in red cell survival studies, 81-82 
in splenic sequestration studies, 82-83 
in whole-body counting, 383 
labeled with technetium-99m, for liver and 
spleen scintigraphy, 56 
Blood disorders. See Hematology 
Blood flow studies, 123-126 
computers in, 304 
coronary, 129, 132-137 
myocardial, 126-129, 153-162 
Blood loss studies, with blood cells labeled with 
chromium-5 1, 83 
Body composition analysis, whole-body count- 
ing in, 382-384 
Bone studies 
in childhood, scintigraphy in, 89-105 
compounds used in, 102-104 
in malignant disease, 92-99 
in nonmalignant disease, 99-102 
tomography in, 277, 280-281 
Brain 
stimulated x-ray fluorescence studies of, 358, 
359 
tomographic images of, 271, 274, 276, 277- 
278 
Bromine-82, in whole-body counting, 383 


Cadmium telluride, as semiconductor detector, 
346 
Calcium-47, in whole-body counting, 383 
Cameras, semiconductor, 352-355 
Carbon dioxide, inspired, labeled with oxygen- 
15,142 
Cardiomyopathy, idiopathic, diagnosis of, 187 
Cardiovascular conditions. See Heart 
Cesium-131, in thyroid function tests in child- 
hood, 14 
Cesium-137 
energy resolution of, 218 
photopeak of, 219 
Chemiluminescence, in 
counting, 395 
Chlormerodrin 
labeled with mercury-197, in renal function 
studies, 28, 30-31, 36, 38,41 
labeled with mercury-203, in whole-body 
counting, 383 
Cholegrafin, in heart scans, 193 
Cholestasis, neonatal, differential diagnosis of, 
69-80 
Chromium-50, blood cells labeled with, in red 
cell survival studies, 82 


liquid scintillation 


Chromium-51 
leukocytes labeled with, 83 
platelets labeled with, 83-84 
red cells labeled with 
in blood loss studies, 83 
in liver and spleen scintigraphy, 56 
in red cell survival studies, 81-82 
in splenic sequestration studies, 82-83 
in whole-body counting, 383 
Circulation time studies, 123-126 
See also Blood flow 
Cobalt-57 
for testing of instruments, 256 
vitamin B,2 labeled with, in Schilling test, 84 
Cobalt-60, in whole-body counting, 383 
Collimators, 241, 259-265 
converging multihole, 265 
cylindrical straight bore, 261 
diverging multihole, 265 
focused, 261-263 
parallel hole, 142-143, 263-264 
pinhole, 143, 264 
Compton scattering, 208-209, 350 
Computer systems, 241, 303-309 
with angiocardiography, 142, 322-323 
in blood flow studies, 304 
for dosimetry estimates, 307 
with dynamic imaging, 305, 322-323 
with liquid scintillation counting, 398 
in metabolic and tracer kinetic studies, 305 
for radioactivity assay , 303-304 
for record keeping, 307 
requirements for, 307-308 
with scintigraphy, 142, 305-306, 311-323 
specifications fo-, 308 
with static imaging, 305-306, 320-322 
in whole-body counting, 306-307 
Copper-64, in whole-body counting, 383 
Coronary blood flow studies, 129 
with rubidium-84, 134-137 
with xenon-133, 132-134 
Cretinism, endemic, thyroid function studies in, 
20-21 


Detectors 
scintillation, 369-370 
basic operation of, 206-207 
liquid, 369, 389-398 
plastic, 370 
semiconductor, 343-363, 370 
sodium iodide, 345, 370 
Diiodofluorescein, labeled with iodine-131, in 
intracardiac shunt detection, 140 
Diodrast, radioactive, for renography, 32, 34 
Distortion of images, sources of, 286-288 
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Double-abel studies 
liquid scintillation counting in, 395-398 
semiconductor detectors in, 352, 354 
Dysprosium-1 57, in skeletal! scintigraphy, 103 


Embolic vascular disease, renal, in childhood, 
41-43 
Erbium-17 1, in skeletal scintigraphy, 104 


Fluorescence, stimulated x-ray, and semicon- 
ductor detectors, 355-359 

Fluorine-18, for skeletal scintigraphy, 89, 90, 
91,92, 93,95, 99, 100, 103, 104 

Fresnel zone plates, use of, 265, 279 


Gallium, in bone tumor diagnosis, 91, 97 
Gallium-67, in thyroid function tests in child- 
hood, 14 
Gallium arsenide, as semiconductor detector, 
346 
Gamma-tay spectrometry, 216-219 
Gases, radioactive 
in intracardiac shunt detection, 140-141 
in myocardial blood flow studies, 153-162 
Gastrointestinal absorption studies, whole-body 
counting in, 382 
Germanium, as semiconductor detector, 346, 
370 
Goiter, endemic, and thyroid function studies, 
20-21 
Gold-198, colloidal, in liver and spleen scin- 
tigraphy, 56 
Growth abnormalities, skeletal scintigraphy in, 
102 


Heart 
acquired cardiovascular diseases, 177-189 
basic concepts of radiocardiography, 111-129 
cardiac output studies, 118-123 
with stimulated x-ray fluorescence, 358-359 
circulation time studies, 123-126 
coronary blood flow studies, 129, 131-137 
detection of intracardiac shunts, 139-150 
left ventricular function studies, 165-175 
myocardial blood flow studies, 126-129, 153- 
162 
pericardial effusion diagnosis, 191-200 
Hematology, pediatric, radionuclides in, 81-87 
blood loss studies, 83 
iron studies, 84-86 
platelet studies, 83-84 
red cell survival studies, 81-82 
Schilling test, 84 
splenic sequestration studies, 82-83 
Hepatic conditions. See Liver 
Hippuran, radioactive, in renal function studies, 
28, 29-30, 31, 32-35, 38 
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Hypaque, radioactive, in renography, 34 
Hypertension, with unilateral renal disease, 30- 
32, 36 


Indicator dilution studies | 
basic theory in, 112-116 
of left ventricular function, 174 
Indium-1 13m, transferrin labeled with 
in heart scans, 193, 196 
in liver and spleen scintigraphy, 56 
Indium antimonide, as semiconductor detector, 
346 
Instrumentation in nuclear medicine 
Anger camera, 221-222, 289-295 
autofluoroscope, 297 
calibration of, 229-233 
collection and analysis of images, 285-299 
collimators, 241, 259-265 
components of, 240-242 
computer uses, 241, 303-309 
distortion sources, 286-288 
environment for, 227-228 
fundamentals of scintillation counting, 203- 
223 
installation and initial operation of, 225-227 
limitations of, 236-237 
liquid scintillation counting, 369, 389-398 
monitoring of performance, 234 
operating policies for, 228-237 
performance analysis of imaging systems, 
239-256 
phantom imaging procedures, 227, 253-256, 
321 
physical measurements, 252-256 
quantification of radionuclide image, 311- 
323 
recognition of 
327-340 
relation of sensitivity, resolution, and time, 
242-244 
resolution measurements, 247-252, 253-254 
semiconductor detector systems, 343-363 
sensitivity measurements, 244-246, 252-253 
service calls for, 234-235 
temperature affecting, 227-228 
test programs for, 256 
tomographic systems, 267-281, 306 
video-based systems, 298-299 
whole-body counting, 367-385 
Insulin, nonradioactive, in renal 
studies, 29 
lodine, areas deficient in, 
studies in, 20-21 
lodine-123, in thyroid function tests, 13 
lodine-125 
energy resolution of, 218 


scintigraphic abnormalities, 


function 


thyroid function 
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lodine-125 (Continued) 
iothalamate labeled with, 28, 29, 30 
in thyroid function tests, 13 
lodine-131 
albumin labeled with. See Albumin, radio- 
iodinated diiodofluorescein labeled with, 
in intracardiac shunt detection, 140 
iodipamide labeled with, in heart scans, 193 
iodopyracet labeled with, for pulmonary dilu- 
tion curves, 141 
monoiodotyrosine labeled with, 18 
orthoiodohippurate labeled with, 28, 29-30, 
31, 32-35, 38 
rose bengal labeled with 
in differential diagnosis of neonatal jaun- 
dice, 69-80 
in liver and spleen scintigraphy, 56 
in thyroid function tests, in childhood, 13-20 
thyroxine labeled with, 9 
triiodothyronine labeled with, 9-10 
in whole-body counting, 383 
lodine-132, in thyroid function tests, 13, 15, 19 
lodipamide, labeled with iodine-131, in heart 
scans, 193 
lodopyracet, labeled with iodine-131, for pul- 
monary dilution curves, 141 
lothalamate, labeled with iodine-125, in renal 
function studies, 28, 29, 30, 34 
Iron-55, in iron studies in childhood, 85 
lron-58, in iron studies in childhood, 86 
Iron-59, in iron studies in childhood, 85 
Iron ascorbate, labeled with technetium-99m 
in renal function studies, 28, 36 
in whole-body counting, 383 


Jaundice, neonatal, differential diagnosis of, 
69-80 


Kidneys 

tomoscanning of, 277 

See also Urinary tract diseases in childhood 
Krypton-85 

in intracardiac shunt detection, 140-141 

in myocardial blood flow studies, 154, 157 


Leukocytes, labeled with chromium-51, 83 
Liquid scintillation detectors, 369, 389-398 

capabilities of, 390-391 

chemiluminescence in, 395 

computers with, 398 

in doubledabel counting, 395-398 

quench correction in, 393-395 

sample preparation in, 391-393 
Lithium, in semiconductor detectors, 346-347 
Liver 


differential diagnosis of neonatal jaundice, 


69-80 


scintigraphy of, in children, 55-67 
compounds used in, 56-58 
interpretation of , 60-67 
materials and methods in, 58-59 

tomographic images of, 271, 274 

Lung scans 
in intracardiac shunt detection, 149-150 
tomoscanning in, 276 
Lutetium-176m, in skeletal scintigraphy, 104 
Lutetium-177, in skeletal scintigraphy, 104 


Magnetic fields, affecting scintillators, 216 
Mercuric iodide, as semiconductor detector, 346 
Mercury-197, chlormerodrin labeled with, in 
renal function studies, 28, 30-31, 36, 38, 
41 
Mercury-203 
chlormerodrin labeled with, in whole-bedy 
counting, 383 
photopeak of, 220 
Methionine, labeled with 
Selenium-75 
Miokon, radioactive, for renography, 34 
Mitral valvular lesions, radionuclide angiocardi- 
ography in, 179-181, 184 
Myocardial blood flow studies, 126-129, 153- 
162 
mean flow, 156-157 
regional flow, 157-162 


selenium-75. See 


Nephrology 
tomoscanning in, 277 
See also Urinary tract diseases in childhood 


Occupational surveillance, whole-body counting 
in, 379-381 

Orthoiodohippurate, labeled with iodine-131, in 
renal function studies, 28, 29-30, 31, 
32-35, 38 

Osteomyelitis, skeletal scintigraphy in, 99 

Oxygen-15, inspired carbon dioxide labeled 
with, 142 


Pancreas, tomographic images of, 274 
Pediatric nuclear medicine 
differential diagnosis of neonatal jaundice, 
69-80 
hematologic studies, 81-87 
liver and spleen scintigraphy, 55-67 
skeletal scintigraphy, 89-105 
spleen scintigraphy , 87 
thyroid disease diagnosis, 3-21 
urinary tract disease, 27-50 
Pendred’s syndrome, 17 
Perchlorate discharge test, in thyroid function 
studies, 17-18 
Pericardial effusion diagnosis, 191-200 





404 


Pertechnetate. See Technetium-99m, pertech- 
netate 

Phantom imaging procedures, 227, 253-256, 
321 

in tomography, 273, 275-276 

Phosphate compounds, labeled with technet- 
ium-99m, for skeletal scintigraphy, 89,90, 
103, 280-281 

Photoelectric absorption, in scintillator, 208 

Plastic scintillation detectors, 370 

Platelets, labeled with chromium-51, 83-84 

Positron systems, in tomography, 279 

Potassium radioisotopes, in coronary blood flow 
studies, 126-129 

Pulmonary circulation time studies, 124-126 

Pulmonary vascular dilution curves, 141-142 


Quantification of radionuclide image, 311-323 
Quench correction techniques, in liquid scintil- 
lation counting, 393-395 


Radiation absorption, in scintillator, 207-210 
Radioactivity assays 
computers for, 303-304 
whole-body counting in, 378-379, 381 
Renal diseases 
tomoscanning in, 277 
See also Urinary tract diseases in childhood 
Rose bengal, radioiodinated 
in differential diagnosis of neonatal jaundice, 
69-80 
in liver and spleen scintigraphy, 56 
Rubidium-84, in coronary blood flow studies, 
134-137 
Rubidium-86, in coronary blood flow studies, 
126-129, 134 


Samarium-153, in skeletal scintigraphy, 104 
Schilling test, radionuclides in, 84 
Scintigraphy and scanning 
basic operation of detector in, 206-207 
in cardiovascular disease, acquired, 177-189 
care of instruments in, 225-238 
collimators for, 241, 259-265 
computers with, 142, 305-306, 311-323 
conversion of absorbed energy in, 210-211 
crystal assemblies in, 211-213 
differential energy spectra in, 219-221 
dynode structures in, 214-215 
feedback limitations in, 215-216 
fundamentals of scintillation counting in, 
205-223 
and gamma-ray spectrometry, 216-219 
in intracardiac shunt detection, 139-150 
of kidney, in childhood, 32, 38-39 
in left ventricular function studies, 165-175 
light trapping in, 211 
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of liver, in childhood, 55-67 
in differential diagnosis of neonatal jaun- 
dice, 69-80 
of lung, in intracardiac shunt detection, 149- 
150 
magnetic fields affecting, 216 
in myocardial blood flow studies, 158-159 
performance tests of systems in, 239-256 
in pericardial effusion diagnosis, 191-200 
photocathode efficiency in, 213-214 
radiation absorption in, 207-210 
recognition of abnormalities in, 327-340 
compromises between count density and 
contrast, 334-336 
compromises between statistical fluctua- 
tions and contrast, 336-337 
contrast in, 331-333 
count density in, 328-331 
and prediction of observer performance, 
338-340 
and size of abnormality, 333-334 
semiconductors in, 349-352 
skeletal, in children, 89-105 
of spleen, in childhood, 55-67, 87 
of thyroid, in childhood, 19-20 
tomographic, 275-279 
Scintillation detectors 
basic operation of , 206-207 
liquid, 369, 389-398 
plastic, 370 
sodium iodide, 345, 370 
Selenium-75 
in liver and spleen scintigraphy, 56 
in thyroid function tests, 14 
Semiconductor detector systems, 343-363 
in cameras, 352-355 
in dual-isotope scanning, 352, 354 
in vitro studies of, 362-363 
in probes, 360-362 
in scanning, 349-352 
in stimulated x-ray fluorescence, 355-359 
theory of operation, 343-349 
in transmission studies, 359-360 
Silicon, as semiconductor detector, 346 
Skeletal conditions. See Bone studies 
Sodium-22, in whole-body counting, 383 
Sodium-24 
in intracardiac shunt detection, 140 
in myocardial blood flow studies, 154 
in whole-body counting, 383 
Sodium iodide crystals, as detectors, 345, 370 
Spectrometry, gamma-ray, 216-219 
Spleen 
red cell sequestration in, radionuclide studies 
of, 81-83 
scintigraphy of, in children, 55-67, 87 
compounds used in, 56-58 
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Spleen (Continued ) 
interpretation of, 60-67 
materials and methods in, 58-59 
Strontium-85 
for skeletal scintigraphy in children, 89, 92, 
93,99, 102, 104 
for whole-body counting, 383 
Strontium-87m, for skeletal scintigraphy in 
children, 89-103 
Sulfur colloid, labeled with technetium-99m 
in liver scintigraphy, 56 
in spleen scintigraphy, 56, 87 


Technetium-99m 
albumin labeled with 
in heart scans, 193, 194, 195, 199 
in intracardiac shunt detection, 145, 147- 
149 
in left ventricular function studies, 173 
in liver and spleen scintigraphy , 56 
blood cells labeled with, in liver and spleen 
scintigraphy, 56 
energy resolution of, 218 
iron ascorbate labeled with 
in renal function studies, 28, 36 
in whole-body counting, 383 
pertechnetate 
in cardiovascular diseases, acquired, 177- 
189 
in intracardiac shunt detection, 142, 143, 
145, 147 
in left ventricular function studies, 165-175 
in pericardial effusion diagnosis, 191-200 
in renal function studies, 28, 41-43, 46 
phosphate compounds labeled with, in skeletal 
scintigraphy, 89, 90, 103, 280-281 
skin contamination from, 307 
sulfur colloid labeled with 
in liver scintigraphy, 56 
in spleen scintigraphy, 56, 87 
in thyroid function tests, in childhood, 13-14 
Temperature, affecting instrumentation, 227- 
228 
Thoracic tumors, strontium scintiscans in, 97 
Thulium-1 67, in skeletal scintigraphy, 104 
Thyroid function tests 
basis of, and thyroid physiology, 4-6 
in children, 11-21 
diagnostic process in, 11-13 
indications for, 14-20 
radionuclide choice in, 13-14 
in endemic goiter areas, 20-21 
in vitro tests, 6-8 
and monoiodotyrosine excretion test, 18 
and perchlorate discharge test, 17-18 
protein-bound iodine levels in, 8 
scintigraphy in, 19-20 


serum total thyroxine in, 8-9 
stimulated x-ray fluorescence in, 357 
triiodothyronine resin test in, 9-11 
TSG stimulation test in, 15 
Thyroxine, labeled with iodine-131, in whole- 
body counting, 383 
Tomography, radionuclide, 267-281, 306 
artifacts in, 275 
in bone studies, 277, 281 
of brain, 271, 274, 276, 277-278 
of kidneys, 277 
of liver, 271,274, 276 
of lungs, 276 
of pancreas, 274 
phantom studies in, 273, 275-276 
transverse section, 271, 277-278 
Transferrin, labeled with indium-1 13m 
in heart scans, 193, 196 
in liver and spleen scintigraphy, 56 
Transplantation, renal function studies in, 48- 
50 
Trauma 
renal, in childhood, 41 
skeletal scintigraphy in, 99, 102 
Triiodothyronine, labeled with iodine-131, in 
whole-body counting, 383 
Tumors 
abdominal, strontium scintiscans in, 99 
of bone, skeletal scintigraphy in, 92-97 
thoracic, strontium scintiscans in, 97 


Uremia, in childhood, 37-40 
Ureterovesical reflux, in childhood, 43-48 
Urinary tract diseases in children, 27-50 
and contrast media sensitivity, 50 
horseshoe kidney and other congenital anom- 
alies, 40-41 
obstructive disease , 36-37 
quantitative assessment of renal function in, 
28-30 
renal biopsy in, 50 
renogram analysis in, 32-36 
residual urine, 48 
transplant evaluation, 48-50 
trauma and embolic vascular disease, 41-43 
unilateral renal disease with hypertension, 
30-32, 36 
uremia, 37-40 
ureterovesical reflux, 43-48 


Valvular heart disease, radionuclide angiocardi- 
ography in, 177-184 
Ventricles of heart, left 
aneurysms of, 185-187 
function studies, 165-175 
hypertrophy of, 183 
Video recording systems, 142, 298-299 
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Vitamin B,2, labeled with cobalt-57, in Schilling in occupational surveillance, 379-381 
test, 84 quantitation in, 377 
in radioactivity assays, 378-379, 381 
Whole-body counting, 367-385 shielding in, 371, 374-375 
applications of, 378-384 
in body composition analysis, 382-384 Xenon-133 
computers in, 306-307 in coronary blood flow studies, 132-134 
concepts in, 368-373 in intracardiac shunt detection, 147-149 
data handling in, 375-377 in myocardial blood flow studies, 153-162 
in gastrointestinal absorption studies, 382 
instrument design in, 373-375 Zone plates, Fresnel, 265, 279 











